mnmiiAi)^±t\^XO. 4 5-0. 5<DWmxmm^flX^V) ^ ^tc. DVD 
Cri^i^/U^^-^^^Jl^r'^:^^) fi, iiP^NA7)S0. 6-0. 6 5(Dmm-<: 
h<0. M;6S6 5 0-7 8 0 nmM(^3feag^.fflV^T3ttf^lS^^fToTV^fc„ 

[#f^3tg^ 1 1 

2001-324673 <2^# 

htl^Mmu^^Xh^X. moWcNAr^O. 7 5U±X\ ^mm0:t)^4OOn 

d 1. ;l,^.Sg||^ f t LT. 
1. 1 ^ d l/f ^ 3 

m^m^m^ Tit LT, 

1. 2^dl/f^2. 3 f/vd^O. 060 

1 . 4 0 

1. 40^n<l. 85 0. 40^rl/(n-f)^0. 70 

<^^^^mrciru:yXfj:ifjb>se.m^tixi^^o 



2002-156579 {ck^ 

•r^j:t>ib. i^i^^mutvxmi^^hti^^mj^m^thfcyt^mu. m^itmmvt 

2 



c7)Mit'i4^i^3i:^ii-T. mi^t^^^^\^^m^\^. Ko^m<Dmm^mji-r^ 
<. m\^^mmti^m^:Ltt^x^. s.<>-^m^mm(Dm^mi:i)^it^&^^Mx\ 

3 



NA^O. 8 

r /R^ 1 . 3 5 

1 . 0^ r/R^ 1 . 3 

mmM^i^lyX'<Dm.<^mm^ f (mm) 
0. 5 ^ f ^ 2. 1 

If {C|E«6 bfc^^0J(C'^5Mig;fy)fefi. 1 ~ft*« 5 (7) 5 ^(TDVN 



{-> 

NA^O. 8 

(4/3) 7c r 3 = V 
1 . 0 ^ r /R^ 1 . 3 5 

NA^O. 8 

r <t J; o T^?l^®JF^^^fer^i-§ xg^^tf <b <t t> t::. 
r/R^l. 35 

^>-xi\zmi<Dnmi3xv^i^i^x'(Dmm^^i^iL^-\i:x. m 
5 



1. 0^ r/Rg 1 . 3 

^mMcomj^y^ 3 j: ^mm:)fmn. n^m 1 * tatm^m 2 .T^Mit^&tcio 

*^PJc^»*^4 {^1 J; ^$^it:*r5S«, tt^^ 1 -ft^:^ 3 (Do %(D\,'^-m7!)> 1 
^<^Mit;^fe{CjoVNT, Hui5*f^U'i^X<^:|fe^jiggf^f (mm) tT^t^. 
0. 5 ^ f ^ 2. 1 

0. 0 4 A. r m sJi^Tii-^o 



6 



NA^O. 8 

(4/3) 7c r 3 = V 
1 . 0 ^ r/R^ 1 . 3 5 

[1^1 ] 

^6*J {C;^i-«|^|2I X S „ 
[I2I21 

m 1 (D^m^^^^(Dir^^i^^um^wm^^fz.^(r:>mmmx-h^, 

[ISI3] 



7 



[114] 
[US J 

[me] 

II1I7J 
[US] 

[119] 
[HIO] 

[011] 

[H 1 2] 

[Ml 3] 
[H 1 4] 

8 



imi5] 

[1^ 1 6 ] 

[m 1 71 
[mis] 

[m 1 9] 

[I1I20] 

[112 1 ] 
[1212 2] 

[112 31 
[112 41 

1 M^U^X 

2 :^y<'-:ff'7:^ (CG) 
3 

PF :7°y:7;^— 

Rc *f«^U'>'X<?5 3— :^<;D^^ 

9 



R o ^^(D^'^ 

Re Mim(Dm^m(Di¥^m 

NASO. 8 
r /R^ 1 . 3 5 

±-rSo *fc. J:OM*b<{i, ¥^Jtr/R^i. 0^±<bi-tLj^, ^ii^l-Jlx^ 



10 



Bt.l.<i-t. 1. 2&^T. 1, o&.±x-h^o 

o<D^g^ft{c*3^^-c{4»I^, m«ft^c:^o>^T«^pg^^cffiv^^ c t h'^mx:h 

■ho 

0. 5 (mm) ^ f 
f>2. 1 (mm) 
f ^ 2 . 1 (mm) 
f ^ 1 . 8 (mm) 
f ^ 1 . 2 (mm) 

^m.mi^m^O. 1 5 7 rmsJ^iT<bi-^r<!r;05^*L<. J:!9M*b<{tO. 
0 7A,rmsi^^T^ $b}^M*L<tt. 0. 0 5 X r m s ^T^5^V\ ^OJ;9 

0iJ^f±'O. 0 1 A. r m s i;AT<^, -^'n tciav^M-C^tf-rS C <t L < , fi^ 

ff^^tLfc:l^:/X{Clj3tt5|l?l!l^|t<h Lt:«, 0. 0 4 a. r msiJJ^TT'feSr t^SM 

^ e>tC. -feUX^tt, 0. 6 Mm/nmii;T;65|i* LV\ m:\ STOS X <!: (i. 
5 0 nmJ^ATOBff^^S^<^<lf'i-rS:ii:;iSX'^5o JrWlli bTtt. 4 0 0-4 



11 



5 Onm <t-rsr iiiS-e^, m^it4 0 7. 5 0 n m<Z)W^^^^^$: if-/^ if 

:^^mi^m^M!mi^>xii±^ m2^c^'r^^(D^^mRo (mm) mim 

(Dm^m^ miK^-t^^3(D^tWiZX^h^) O^^gR^ (mm) t(DmiC. 
0. 2 ^ (R o -Re) ^0. 6 

:^^m(DMmi^:y><l(Di^mi-i. 0. 3~25mm^T'fe-5r <t;6W* L< , j;«9$f* 
^ btC. ^^BJtC-^S^i^lx^/Xl {C}4, Jtm2. 20~4. TOg/cm^O^ 

tt^x^xE.-:>^^jr^fj:nm^m'r^^mmu(Dm^:dmmKt^:^o Lfc^^sox. 

@{^.^T s{4 6 5 0°CiiAT-T?fcSr<^;6SM^L^^ (If 6 {^^Pj-^t^i" 5) » $b 

^:^-^])y^—j^^mm^mic^^xmm-t^:it7!)^-^mx:h^o ^(Dtctb. m 

12 



:^mm^%^Mmu^^xi(Dmt x^xm^-mi^. \^\'^^^:is=7 :^mu(r)m'k^ 

5-42%. L a 203^ 1 4-3 0%. Y203^2~13%. Si02^2~2 
0%, L i 20^2%J: t)#< 9%iJiT, CaO^O. 5-20%, Zn0^2~ 
2 0%. GdgOa (^'fb;?/ Ky^^7A) ^0-8%. ZrOg (^-flii^/U^i^ 
^£r0~8%, GdgOa + Z r O^^O. 5-1 2%^^b, K-^:itLib<D^^(D^ 

n^mmr^9 o%sx±xh<o. ^e>('. »-^{cj;«9. NagO m^ti-hvyM) 

=^0 — 5%. K2O (^'fb:^y!>A) ^0-5%. MgO mi[:'^^^^-iy'>J>>) ^ 
0 — 5%. SrO (^-ft:;^ h n ^f^-^A) ^0 — 5%. BaO (^-fk-'^ y ^7 A) 
^0-10%. TagOg (^ibiJ'^^yU) ^0-5%, AI2O3 (mtTJl-^=. 

%0 — 5%. Yb 203 y'r/V\f^J^) ^0 — 5%. NbaO.g 

it^^y') iSrO~5%. As 2O3 (H^-fk-tm) ^0-2%*5j;t>'S b 2O3 (H 
- T l^) ^0-2 %-g-^i- 5 ^:^Xh^Xh^^\ 

^ 2 5 mm%^mxi-i:ff^ ^ (Dm^mi^7t>^mT < ^ . 42 

13 



#i-^^55-eSjSo ^Yky5^!>Att. ;?/^;^o®^^^T s ^Tff-s^^i 

iS * ^ fc { c: ^ X (D W^Stt ^ 1^ ± $ -fr ^ ^ ^ -e -5 o 

10 0 ox:mmt\^^omi±^^-t^yt^ytf^:x.^?^^icn^^tt>-^-^^„ 

2O3. GdaOg. ZnO. LigO, Zr Og^-atfi i tj^::, ffiW^n dt^l. 
7 5~1. 8 5-C% Ty^^v di)i4 0~5 5 Tfc53fe^;5f ^:^-CfeoT^>^V\ 

~4 5^/U%, S i 02^2~2 0^/V%, L a 203^5~2 2^/U%. GdaO 
3$r2~2 0^/^%, Z nO^ 1 5 — 2 9^^^%, L i 2 O ?r 1 ~ 1 0 ^/l-ro*. j; 
t>^Z r 02^0. 5~8^/U%^tfi t ti^c.BaOa/S i O gO^/l-Jt^as 2 ~ 5 . 
5T% L a 203i:Gd 203<!;O-g'fh-^^a:^Si 2 ~ 2 4 J;t;?Z n O <!: L 
i 20<b<^'g'fh-^#S^S2 5~3 o^/u%-efc5. :)t^;^f7;^-efeoTt5 J;v\ r 

<Dm^h^^^<D^mit. m:im^fcyif9^ <Dm^ t \simxh 

*fc. ftfe(7)$f®/^^^;{f7;^<i:L-C«. Si02. B2O3, Li20. ZnO. 
LaaOg. ZrOj. NbaOg. T a 2 O 5 ^-g-;^^. 75~1. 8 

5. T5/-<icv d;as4 o~4 8T&^3t^;^^^;^-efeortjSi/\ *fc. roj; 
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NA^O. 8 

r/R^l. 35 
/i^ K:7° 1/;^ i s ;tf 7 ;^ vXo^ji^fi, ^Sfco J; 5 UTfif /.c 5 o 



15 



ifJE^uW(^}fffia^^{^:ov^-cttm^E-r-5o 

0« ^;t?TXt@^-efontt*=tv\ fc/cU M*b<«. 10^-1 o«:!KTX 

'^wcommMm^^. n.W(o-:f^—f^}£^m\^^xno. ^^nrnmi-t. 3 o~i o ot: 

/Co 

^,^X<D r/R }i*3 J;^ 1. 36 -CfoofCo 

< \^ts:i1-tiitf£h-r^ r/R ^ 1. 35 SlTt-t^it. -ti^f^mm^O) u^Xt!)^ 

16 



rr-efflV^/cl/y 7;^-A{±, 3t^;{f7^ A (B2O3, SiOg. LaaOa, G 
dgOa. Z nO, L i gO. Z r Og. ^"^^^JS^^nd 1.773. v d 47. 3. Ts 615t:) 

632~645°C 
:7°l/^j]E;'3 500~600N 

^*#ia^. 1.01—1.5X105 Pa 
i^. ±m<Df^^i^. m<D^^jlf^P. m^i-£^^:ff^:^B : B2O3. S iOa. 
LagOg.ZnO.LiaO.Z r O 2, N b gO 5. T a 2 O 5 ^-^^^ SUf* nd 1. 804. 

vd4o.8. Ts 6oo°c) icx-oxhmm-^h^ ^ ttmm^fhtc. 

T o r r &.Tmmc-r^:L tizx<om ctcmmi^^mmm b/^v> j; 5 {-i-'S 

^ cj^^j?) e>tLfc#iam;</;^ ^w&mmu^^ xmmi^wm-t^ :i t a^xt . mn 
mu<D i^i^x^^mx^ -So 

5mmy s e ceXTt-r^:Lti^m^Xh^. J;?)M*b<«0. Imm/'se 
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^xy'vy^-j^^mmi.x^^hy\^:^-r^^oizLxhj:i\ 
mm(om^^^'^^'^m^-t^:Lt7i)^-^mxh^o :^mm<Du>xi-i^ mm 



mi] 



yVR 



x = 




2i 
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= 4 0 7. 5 nm, 
mamiNA=0. 8 5, 

:tiy<—:ff^^2 (CG) <^@^^n = l. 6 2, 
^^^—iJ=7:^2 (CG) OT5/^|^v d = 3 1 

[^11 



19 



mmm 


1 


2 


f(mm) 


1.765 


1.765 


d(mm) 


1.7 


3.0 


n 


1.83991 


1.83991 


V d 


40.73 


40.73 


^%(mm)R o 


3.7 


3.7 




R(mm) 


1.34996 


1.63921 




K 


-0.72572 


-0.88854 




A4 


1.65319E-02 


1.42501E-02 




A6 


3.55092E-03 


3.12862E-03 




A8 


1.14410E-04 


-2.15994E-03 


Hi pB 


AlO 


3.70659E-04 


1.77282E-03 




A12 


-1.77658E-04 


-5.80687E-04 




A14 


7.82955E-05 


1.44070E-05 




A16 


-3.79675E-05 


9.70881E-06 






3.0 


3.0 




ffi^(mm) 


3.1 


3.1 




R(mm) 


6.42935 


-2.55057 




K 


0.27805 


-42.22949 




A4 


8.85473E-03 


1.41421E+00 




AG 


-1.92803E-02 


-1.15816E+01 




A8 


'2.56970E-03 


4.89764E+01 




AlO 


8.35378E-03 


-1.06300E+02 




A12 


•2.82742E-03 


9.23442E+01 




*^^(min)RE 


2.2 


1.0 




S@(mm) 


2.61 


1.2 


CG 


d(mm) 


0.0875 


0.0875 


:^Rc(mm) 


0.2 


0.2 




11.3 


25.9 


:7^y :7;^--Ar(mm) 


1.39 


1.83 




1.03 




. ttiJKffiiKlldrms) 


0.002 


0.004 




0.066 


0.022 


X rms) 


0.020 


0.015 




m/nm) 


0.60 1 


0.42 
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Ofi, ^4 0^ig^J(^^i^l/i/X7t#^(D«^*5j;t/-^(7)^iig$r^L. HI 1 l 
-<fcJ;5(-, Iil8*jj;l5lill 0^c:joV^T^>. S^^^^^{c-f -5fci?)}c, #^(^# 

= 4 0 7. 5 nm. 
^P|^NA=0. 8 5, 

:fyy<—:ff^y(,2 (CG) cD®Jf*n=l. 6 2, 
;«f^X2 (CG) (DTy-^^v d = 3 1 

[^21 
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mmm 


3 


4 


f(mm) 


1.177 


1.177 


d(mm) 


1.25 


1.3 


n 


1.71504 


1.71504 


V d 


53.2 


53.2 




im) : R o 


2.7 


2.7 




R(mm) 


0.85845 


0.86586 




K 


-0.43770 


-0.47879 




A4 


2.71643E-03 


1.38249E-02 




A6 


-5.73119E-03 


•2.07543E-03 




A8 


1.04332E-02 


8.31353E-03 




AlO 


-3.83260E-02 


-1.96745E-02 




A12 


1.22058E-02 


6.77846E-03 




A14 


1.41147E-02 


5.73530E-04 




A16 


•3.95804E-G2 


-1.96777E-02 




^^^(mm) : R e 


2.0 


2.0 




ffiS(mm) 


2.1 


2.1 




R(mm) 


-16.67321 


-11.15503 




K 


382.07129 


-3835.48604 




A4 


4,19835E-01 


3.24801E-01 




A6 


-1.37111E+00 


-1.23989E+00 




A8 


2.44819E+00 


2.41718E+00 




AlO 


-2.42706E+00 


-2.59564E+00 




A12 


1.08723E+00 


1.18853E+00 




W^S(mm) : R^ 


1.5 


1.4 




D5S(mm) 


1.562 


1.6 


CG 


d(mm) 


0,0875 


0.0875 


^^"^-Rc(mm) 


0.15 


0.15 




3.9 


4.2 


'T'y :7;^ — (mm) 


0.98 


1.00 




1.14 


X. xo 


ttiJKSllKlldrms) 


0.000 


0.000 




0.040 


0.040 


*ft±i6Sll5^^(;irms) 


0.023 


0.022 


fe»lKlS(jum/nm) 


0.28 


0.28 
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1 3{i. 01 2(7)tj5<7)^»J(C*5}tS^®IjKM*5J:t;f#^^I|XM^^i-0-efc-5o 
mi^i^^tiXoi^. Ell 2joctt/|gIl 4tCjoVNT^j, ail?^^^(Ci-5fci?)(C. 

^ 3 5 *5 J: t/n 6 <Dmmm(Dy'-^ ^^-To :inh^5i6j:xjpm6 (Dmm 

^gSX = 4 0 7. 5 nm. 
lflP^NA=0. 8 5, 

:fyy<—iS^^2 (CG) cDffi^^n=l. 6 2. 
:^fv;5^ 2 (CG) (DT ^y^^v d = 3 1 

[*3J 
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5 


6 


fCmm) 


1.177 


0.588 


d(mm) 


1.4 


0.55 


n 


1.71504 


1.83991 


V d 


53.2 


40.73 




im) : R o 


2.7 


1,5 




R(mm) 


0.88323 


0.46204 


K 


-0.49345 


-0.57219 


A4 


2.06827E-02 


2.77053E-01 


A6 


-7.79092E-03 


6.00121E-01 


A8 


1.35840E-02 


-3.43715E-01 


AlO 


-1.34238E-02 


1.03343E+00 


A12 


1.39718E-03 


2.40244E+01 


A14 


-5.80317E-04 


-3.40795E+02 


A16 


-1.43769E-02 


5.66410E+02 




2.0 


1.0 


ffi^dnm) 


2.0 


1.15 




R(mm) 


-5.99808 


3.27357 


K 


■1880.48429 


-285.50258 


A4 


3.14551E-01 


2.68889E+00 


A6 


-1.34276E+00 


-3.94972E+01 


A8 


2.65845E+00 


2.90984E+02 




AlO 


-2.63674E+00 


-1.13570E+03 




A12 


9.41882E-01 


1.85941E+03 






1.3 


0.8 






1.5 


0.85 


CG 


d(mm) 


0.0875 


0.1 




0.15 


0.03 


UVX#:av(mm3) 


4.8 


0.44 


37;*- — Ar(mm) 


1.05 


0.47 


>^y J^r/l/:xXR 


1 i« 

X. ±o 


1.02 


«l±iK®i|Kl|(^rms) 


0.002 


0.000 




0.038 


0.021 




0,020 


0.017 


felRM(Axm/nm) 


0,27 


0.20 
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feme. ^^(Dmmn^itm i (om^t^mxh «9 . ^m<D0mn-^^m\^^^^^. 

= 4 0 7. 5 nm. 
liP^NA= 0. 8 5, 

■)3^^—^^^2. (CG) (Z)®^^n = l. 62, 
tiy<—^^:^2. (CG) »T5/^#:v d = 3 1 

1^4 J 
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7 


8 


f(mra) 


0.588 


0.588 


d(mm) 


0.75 


0.95 


n 


1.83991 


1.83991 


V d 


40.73 


40.73 


^^(mm)R o 


1.5 


1.5 




R(inm) 


0.50127 


0.55551 




K 


-0.58282 


-0.60018 




A4 


2.12415E-01 


1.75957E-01 




A6 


4.32800E-01 


2.55080E-01 




A8 


-1.66207E+00 


-1.39432E+00 




AlO 


2.12004E-I-01 


2.01205E+01 




A12 


-1.34791E+02 


-1.45960E+02 




A14 


3.91953E+02 


5.31854E+02 




A16 


-6.22915E+02 


-8.85589E+02 




W^^(min)RE 


1.0 


1.0 






1.15 


1.15 




Rdnm) 


-10.6053 


-0.97615 




K 


1293.70381 


-147.24370 




A4 


5.22824E+00 


5.72506E-f00 




A6 


-1.24761E+02 


-1.61246E+02 




A8 


1.69999E+03 


5.92920E+02 




AlO 


-1.31926E+04 


2.59250E+04 




A12 


4.72334E+04 


-2.66508E+05 




W^@(mm)RE 


0.53 


0.4 




B^(mm) 


0.58 


0.45 


CG 


d(mm) 


0.1 


0.1 


^-~:^Rc(mm) 


0.1 


0.1 




0.81 


1.2 


y'V :7^-jUr(mm) 


0.58 


0.66 




1. iO 


1 1 r\ 
1.19 


tt_h?SffilK^(lrms) 


0.001 


0.000 


HA 0.5^ 2KSi|X|l(A.rms) 


0.013 


0.004 


W±5K®l|3i||(Arms) 


0.017 


0.017 


fe»RII(Mm/nm) 


0.17 


0.14 
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1212 ofi, m9<Dmmm<DMmu:^:<^^^(Dm^isxxf^(D^^^^\^^ m 

2 1 la 2 0 corns (D^JS^Jt^*5ftS^®l|5l||*5j;t)?#^,^l|5lM^^-rJ|5iMI2lT 

feSo 112 2«. ^1 o(Dmmmcommu:^x'yt^^(Dm)^is^xi^(Dt^^^7r: 

L. II12 3{^, 112 2(D^1 OCD^ife^ilf^^ot-tS^ffiltX^^oir/^.i^lRM^^i- 
llXlilll-efoao ^{c^-^/cJ; 112 0*5j;UJ|l2 2{c*5^^T^. 

MMMi^^^^^^Xh. 

^Ml = 4 0 7. 5 nm. 
ma^NA=0. 85, 

:^y<—:ff9:^2 (CG) (DJStlf^n = l. 6 2, 
:fJ^<—:ff9:^2 (CG) <^Ty^^vd = 3 1 

[^51 
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9 


10 


f(mm) 


1.176 


1.765 


ddum) 


2.0 


2.7 


n 


1.71504 


1.71504 


V d 


53.2 


53.2 




mm) : Ro 


2.7 


3.7 




R(mm) 


1.01159 


1.43413 




K 


•0.50802 


-0.94008 




A4 


1.49700E-02 


2.22337E-02 




A6 


-l,56373E-03 


4.17484E-03 




A8 


1.05909E-02 


-1.46299E-03 




AlO 


-1.97035E-02 


1.36769E03 




A12 


6.72654E-03 


-4,33880E-04 




A14 


9.38731E-03 


3.40392E-05 




A16 


■1.27879E-02 


•1.32607E-05 




^^@(mm) : Re 


2.0 


3.0 




B^(mm) 


2.1 


3.1 




R(mm) 


•0.87763 


-2,25887 




K 


-65.41056 


-94.43297 




A4 


5.96369E-01 


3.89491E-01 




A6 


-6.34510E+00 


-1.84241E+00 




A8 


1.77795E+01 


4.20190E+00 




AlO 


5.16701EH-01 


-4.94239E+00 




A12 


-2.97205E+02 


2.34865E+00 




*^^(mm) : Re 


0.75 


1.30 




K^(mm) 


0.90 


1.45 


CG 


d(mm) 


0.0875 


0.0875 


^^^Rc(mm) 


0.2 


0.2 




29.8 


75.5 




1.27 


1.72 




1.25 


1.20 




0.001 


0.003 


111:^0.5'' 2g^BlRM;irms) 


0.026 


0.026 




0.015 




lft±^g^SiK^(Xrms) 


0.020 


&iRM(jum/nm) 


0.20 


0.34 
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l«(^Mit;^&^c*5V^-c. msE.Mm\^:^:X<Dmj^Sm^ f (mm) if'S.tt. 
0. 5 g f ^ 2. 1 

*^BJ©t»*^ 6 o$Sit;^^ J;tLf^. If 1 ~ff 5 5 *><^v^-rtL;0- 1 

:*:^egoDf»*^7<^Mi^u^X(cJ;ixf4\ 
NA^O. 8 
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NASO. 8 

jE-r 5 r <b ct o xmmjfm^m'W't^ xs^-^tf <h 1 1> i-. 

r/R^l. 35 

1 . 0 ^ r /R^ 1 . 3 

[ft*«4l tf|E*j-#;l^^XO#,^ligg|^ f (mm) fT^t^. 
0. 5 ^ f ^ 2. 1 

04 ^ rmsiJjlT-efo-5ri^#^<i:i-Stt*^l~if*3l4(7)5t>OVN-rtLd^ 

i-'5lf 1 ~ft^^ 5 (7) 5 -^ov^-f 1 ^tcfB«6(D*)-i^ i/>^Xo»l5t:;l^&o 
NA^O. 8 
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(4/3) n r ^ = Y 

1 . 0 ^ r /Rg 1 . 3 5 
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r/R^ 1 . 3 5 

ti^^—iJ^:^ (CG) 2^mMiyX\^^^o 
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